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METHOD AND SYSTEM FOR IMPLEMENTING SUPERVISION IN A 
TELECOMMUNICATION SYSTEM 

FIELD OF THE INVENTION 

The present invention relates to telecommuni- 
5 cation technology. In particular, the invention con- 
cerns a new type of method and system for automatic 
configuration of a supervision system, preferably a 
telephone switching system, and for implementing su- 
pervision. 

10 

BACKGROUND OF THE INVENTION 

The operation of a telecommunication network 
(e.g. PSTN, Public Switched Telephone Network; PLMN 
Public Land Mobile Network; ISDN, Integrated Services 

15 Digital Network) is based on telephone switching cen- 
ters transmitting calls. Therefore, it is of primary 
importance that the telephone switching centers should 
work without problems. Telephone switching centers are 
intricate systems, which is why maintaining their per- 

20 formance is a challenging task. However, it is to be 
noted that the various supervision activities and sys- 
tems must not be allowed to hamper the normal opera- 
tion of the telephone switching system. Let it be 
stated as an example that supervision must not produce 

25 any disturbance in the transmission of calls. 

The operation of the tests designed for su- 
pervision tasks is based on a test structure that al- 
lows the detection of different error situations. Su- 
pervision aims at discovering all abnormal situations 

3 0 and at the same time at preventing the occurrence of 
troublesome events due to error situations. 

At present, the telephone switching system is 
supervised in a rather confused manner. The processes 
performing different functions carry out supervision 

3 5 tasks along with their normal functions. A specific 
problem relating to the tests is that the parameter 
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data for the tests has been defined within the program 
code. As a result of this, real-time management of the 
tests is difficult, if not impossible. 

The object of the present invention is to 
5 eliminate the drawbacks referred to above or at least 
to significantly alleviate them. 

A specific object of the invention is to dis- 
close a new type of method and system for automatic 
activation of supervision of the operation of a sys- 
10 tern, preferably a telephone switching system. After 
the processes responsible for supervision have been 
activated, they report to a supervision center and 
give the supervision center a chance to control the 
execution of the processes via various parameters . Su- 
15 pervision processes may report to the supervision cen- 
ter at any time. 

As for the features characteristic of the in- 
vention, reference is made to the claims. 



2 0 SUBJECT OF THE INVENTION 

The method of the invention concerns auto- 
matic configuration and control of the supervision of 
a telecommunication system in a supervision system. 
The supervision system is preferably a telephone 
25 switching system. The central supervision system com- 
prises a supervision center and a supervision block 
which contains processes performing supervision func- 
tions . 

According to the invention, the processes in 

3 0 the supervision block of the supervision system and/ or 

the objects monitored by them are automatically regis- 
tered in the supervision center. The supervising proc- 
ess is registered when it becomes ready for operation. 
In conjunction with the registration, information 
35 about the processes in the supervision block and/or 
about the objects supervised and the supervision tasks 
performed by the processes is stored in the supervi- 



WO 00/76290 



3 



pct/fioo;oosii 



sion center. It is important to note that the supervi- 
sion center does not know the supervising processes 
beforehand but is only acquainted with them at run 
time. 

5 The processes in the supervision block have a 

communication interface through which they communicate 
with the supervision center. The most important func- 
tion of the supervision center is to see to it that 
the processes execute the supervision tasks at certain 

10 time intervals. In this way, the system can be easily 
controlled. As the supervision center manages the pa- 
rameters of the supervising processes, the supervision 
tasks and their parameters can be controlled corre- 
spondingly by controlling the supervision center. This 

15 can be accomplished via the user interface of the su- 
pervision center. Furthermore, the supervision center 
comprises an interface through which the supervision 
block processes performing supervision tasks are reg- 
istered. 

20 The supervision center in itself does not 

perform any supervision tasks but only controls and 
supervises their execution. The supervision center 
stores process registration information in a specific 
supervision file as separate object data items. Object 

25 data refers to information relating to a given process 
performing a supervision task and to the test produced 
by the process. 

In the supervision file, the various tests 
produced by the same process are stored as separate 

3 0 object data items. The object data comprises e.g. pa- 
rameter data associated with the processes performing 
supervision. The information stored may additionally 
include e.g. the address of the process carrying out 
the supervision task and the default values of the pa- 

35 rameters . The parameter data include e.g. the fre- 
quency of performance of the test and the number of 
times the test is executed each time when testing is 
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performed. Via the user interface, by using the object 
data in the supervision file, it is possible to influ- 
ence the tests performed by the processes. 

For the supervision block processes perform- 
5 ing supervision tasks to be able to register in the 
supervision center, they have to know the address data 
of the supervision center. The processes learn this 
address data e.g. via a special name service. Upon 
completion of execution of the processes performing 

10 supervision tasks, the result produced by them is sent 
to the supervision center. 

The supervision block processes performing 
supervision tasks register in the supervision center 
by sending a registration message. A precondition for 

15 the registration of the process is that the process 
have a communication interface. A further requirement 
is that the process be able to carry out one or more 
tests and that the test should produce a result. If 
the test result produced by the process justifies an 

20 alarm, then the alarm data produced by the test is 
sent to the supervision center and/or to an actual 
alarm system. 

The supervision center, too, may generate an 
alarm to an actual alarm system. An alarm may be trig- 

25 gered by various factors. Based on the alarm, it is 
possible to determine the location of the fault and 
perhaps also the original cause of the alarm. The list 
below presents a few examples of circumstances causing 
alarms : 

3 0 - when the supervision center gives a command to a su- 
pervision block process performing supervision 
tasks, no acknowledgement of receipt of the command 
is returned, 

the process performing a supervision task fails to 
35 return a response even though it has received the 

command for execution of the test, 
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the response produced by the process performing the 
supervision task is inaccurate, 

no process performing a supervision task has been 
registered in the supervision center, or 
5 - the number of processes performing supervision tasks 
is smaller after a restart of the supervision cen- 
ter. 

Before sending a test command to a supervi- 
sion block process performing a supervision task, the 
10 supervision center checks the state of the process. 
For the processes in the supervision block, it is pos- 
sible to define states in which the processes are able 
to receive commands from the supervision center. Cor- 
responding data is stored in the supervision file in 
15 conjunction with registration. The supervision block 
processes have e.g. three different states: 
- operative 
disabled, or 
di s con t inued . 

20 When the state is "operative", the supervision block 
process receives and acknowledges the test command, 
performs the operations required by the test command 
and, upon completion of execution, sends the result to 
the supervision center. When the state is "disabled", 

25 the supervision file in the supervision center con- 
tains an entry about the supervision block process, 
but no test command can be sent to the process . When 
the state is "discontinued" , the supervision file in 
the supervision center contains no entry about the 

30 process and no test commands can be sent to it. For 
the supervision block process to be re-entered into 
the supervision file, the process has to be reacti- 
vated . 

The activity of the processes performing su- 
35 pervasion tasks must not interfere with the normal op- 
eration of the supervision system, preferably a tele- 
phone switching system. This can be taken into account 
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e.g. by not allowing tests that would impair the nor- 
mal operation of the supervision system to be regis- 
tered in the supervision center at all. The supervi- 
sion system comprises one or more supervision centers 
5 in operation. In an active supervision situation, the 
supervision center may be informed by one of the ob- 
ject systems being supervised that the object system 
has been restarted. As a result of this, the supervi- 
sion center deletes the entries relating to the re- 

10 started object system from the supervision file. Simi- 
larly, the state of the object system being supervised 
may change during supervision. In this case, it is 
possible to change the object entries in the supervi- 
sion file so as to make them consistent with the 

15 changed new state. 

The processes performing supervision tasks 
may cancel their registration at any time. In the fol- 
lowing, a method for deleting object data from the su- 
pervision file in the supervision center will be de- 

20 scribed. In the supervision file in the supervision 
center, the item in question is marked with a label 
indicating that it is to be deleted. Deletion of the 
object data takes place the next time when execution 
of a test operation corresponding to the object data 

25 in question is attempted. The deletion of object data 
from the supervision file is implemented in the above- 
described delayed manner because, if the object data 
were deleted immediately, a test operation correspond- 
ing to the object data might be going on at the mo- 

3 0 ment . 

Via the user interface, it is possible to in- 
fluence the execution of supervision tasks. It is to 
be noted that only the execution of registered proc- 
esses and the tests performed by them can be influ- 
35 enced via the user interface. Via the user interface, 
a list of the tests in use can be obtained. Via the" 
user interface, it is possible to disable a given test 
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and, correspondingly, a disabled test can be restored 
to an operative state again. A disabled test is still 
visible in the supervision file, but no new commands 
concerning this test can be sent to the process. Fur- 
5 ther, the operation of a given test can be stopped al- 
together via the user interface. This means that the 
execution of the process performing a supervision task, 
will go on, but it is no more requested to execute a 
given test that used to be comprised in it. In addi- 

10 tion, via the user interface it is possible to influ- 
ence a limited number of the parameters associated 
with the tests. It is possible to influence e.g. the 
frequency of execution of the tests and the number of 
times a given test is executed during a supervision 

15 cycle. The user interface can be utilized e.g. by an 
operator who wants to control the supervision system. 

The system of the present invention comprises 
means for automatic registration in the supervision 
center of the objects to be monitored by the supervi- 

20 sion block processes performing tasks of supervision 
of the operation of the supervision system. Moreover, 
the system comprises means for saving information re- 
lating to the processes performing supervision tasks 
and/or to the services provided by them in the super- 

25 vision center in conjunction with registration. 

In a preferred embodiment of the present in- 
vention, the system comprises means for receiving op- 
erational commands via the communication interface of 
the processes performing supervision tasks. Moreover, 

3 0 the system comprises means for checking the state of 
the supervision block process performing a supervision 
task before sending an action request to it, means for 
controlling the processes performing supervision tasks 
of the supervision center and/or supervision block via 

35 the user interface and means for receiving the regis- 
trations of the supervision block processes performing 
supervision tasks via the interface. 
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In a preferred embodiment of the present in- 
vention, the system comprises means for sending the 
result produced by a supervision block process per- 
forming a supervision task to the supervision center 
5 and means for storing the registrations of the super- 
vision block processes in a supervision file in the 
supervision center. In addition, the system comprises 
means for verifying the operation of a supervision 
block process performing a supervision task, means for 

10 issuing an alarm, means for analyzing the results as- 
sociated with the processes performing supervision 
tasks and means for determining the address of the su- 
pervision center via a name service. 

In a preferred embodiment of the present in- 

15 vention, the system comprises one or more operative 
supervision centers. In addition, the system comprises 
means for discontinuing a supervision block process 
performing a supervision task and/or for discontinuing 
the maintenance of an object monitored by a process 

2 0 and deleting the respective entry from the supervision 
file. 

The present invention clarifies and facili- 
tates the supervision of a supervision system, pref- 
erably a telephone switching system. According to the 
25 invention, the parameters pertaining to supervision 
can be controlled from outside the tests. 

LIST OF ILLUSTRATIONS 

In the following, the invention will be de- 
30 scribed in detail by the aid of a few examples of its 
embodiments, wherein 

Fig. 1 represents an embodiment of a system 
according to the invention, and 

Fig. 2 presents a block diagram representing 
35 the operation of a process performing a supervision 
task according to the invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

A system as illustrated in Fig. 1 comprises a 
supervision center 1 and a supervision block 2, which 
contains processes performing supervision tasks . The 
5 supervision center 1 comprises a user interface 4, 
through which the supervision center 1 and/or the su- 
pervision block 2 processes performing supervision 
tasks are controlled. In addition, the supervision 
center 1 comprises an interface 5 for receiving the 

10 registrations of the supervision block 2 processes 
performing supervision tasks as they are registered in 
the supervision center 1. A supervision block 2 proc- 
ess performing a supervision task comprises a communi- 
cation interface 3 used to receive operational cora- 

15 mands from the supervision center 1. Further, the sys- 
tem illustrated in Fig. 1 comprises a user 29, an ob- 
ject 19 to be tested and a service block 20 dealing 
with alarms. 

According to the invention, the processes 

20 performing supervision tasks automatically report to 
the supervision center 1 when they get ready for op- 
eration. The supervision center does not know the pro- 
cesses performing supervision tasks beforehand; in- 
stead, the supervision center 1 is acquainted with 

25 them via the registration procedure, arrow 23. When 
registering, the processes performing supervision 
tasks give information about themselves and/or the 
services they provide. The supervision center 1 accom- 
plishes continuous supervision by repeatedly request - 

3 0 ing testing services from the processes performing su- 
pervision tasks, in accordance with parameters defined 
by the supervision center 1. The processes registered 
may at any time request deletion of their registration 
from the supervision center 1, arrow 27. Via the user 

35 interface 4 of the supervision center 1, it is further 
possible to control the supervision center 1 and/or 
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the supervision block 2 processes performing supervi- 
sion tasks. 

According to the invention, the supervision 
center 1 requests the supervision block 2 to carry out 
5 the tests it prescribes, arrow 21. Complying with the 
request, the processes performing supervision tasks in 
the supervision block 2 execute the selected tests, 
arrows 24 and 25. The response of the tests on the 
tested objects 19 is sent to the supervision center 1, 

10 arrow 22. The response is sent via the communication 
interface 3 of the supervision block 2 and received 
via interface 5 of the supervision center 1 . In gen- 
eral, interface 5 receives what the communication in- 
terface 3 sends, and vice versa. 

15 The result produced by a test may in some 

cases necessitate the activation of an alarm. An alarm 
is issued e.g. to the service block 20, arrow 2 6 or 
arrow 28. The service block 2 0 is e.g. the AMSSEB 
block of the DX2 0 0 telephone switching system manufac- 

20 tured by the applicant. 

The supervision center 1 may also produce an 
alarm to the actual alarm system, the service block 
20. An alarm is issued e.g. in a case where a supervi- 
sion block 2 process performing a supervision task 

25 does not respond to an action request sent by the su- 
pervision center 1. Arrow 2 8 represents a situation 
where the supervision center 1 sets an alarm to the 
service block 20. 

In this example, the system additionally com- 

30 prises a user 29, which means e.g. the operator. The 
user 29 may e.g. ask the supervision system to provide 
a list of supervision processes registered. Via the 
supervision center 1, the user can influence the op- 
eration of the processes performing supervision tasks 

35 via the associated parameters. 

The supervision center 1 comprises means 6 
for automatic registration in the supervision center 1 
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of the objects monitored by the supervision block 2 
processes performing supervision tasks, and means 7 
for storing in the super-vision center 1 information 
relating to the processes performing supervision tasks 
5 and/or to the services provided by them in conjunction 
with registration. Further, the supervision center 1 
comprises means 9 for checking the state of the super- 
vision block 2 process performing a supervision task 
before an action request is sent to it, and means 11 
10 for receiving via interface 5 the registrations of the 
supervision block 2 processes performing supervision 
tasks . 

In addition, the supervision center 1 com- 
prises means 13 for storing the registrations of the 

15 processes of the supervision block 2 in the supervi- 
sion file in the supervision center 1, means 14 for 
verifying the operation of a supervision block 2 proc- 
ess performing a supervision task and means 15 for is- 
suing an alarm. The supervision center 1 comprises 

20 means 16 for analyzing the results associated with the 
processes performing supervision tasks. The supervi- 
sion center 1 further comprises means 18 for discon- 
tinuing a supervision block 2 process performing a su- 
pervision task and/or for discontinuing the mainte- 

25 nance of the object monitored by the process and de- 
leting the respective entry from the supervision file. 

The user 2 9 is equipped with means 10 for 
controlling the supervision center 1 via the user in- 
terface 4 . 

3 0 The supervision block 2 comprises means 8 for 

receiving operational commands via the communication 
interface 3 of a supervision block 2 process perform- 
ing supervision tasks , means 12 for sending the result 
produced by the supervision block 2 process performing 

35 a supervision task to the supervision center 1 and 
means 17 for determining the address of the supervi- 
sion center 1 via a name service. 
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Means 3 -18 are implemented e.g. as software 
blocks using a computer. 

Fig. 2 presents a flow diagram representing a 
preferred example the operation of the supervision 
5 principle of the invention. A supervision block proc- 
ess means e.g. a software block implemented using a 
computer. As stated in block 30, the supervision block 
process determines the address of the supervision cen- 
ter. The address is determined e.g. by using a special 

10 name service. The process is a program which registers 
in the supervision center and which is able to execute 
one or more test cases. According to block 31, certain 
objects to be monitored are registered in the supervi- 
sion center. For each test to be executed, the process 

15 is registered once in the supervision center. After 
registration, the process is in a state in which it is 
expecting a test command from the supervision center. 
The supervision center has to make sure of the opera- 
tion of each registered test separately. For this pur- 

20 pose, the supervision center sends to the processes 
performing tests a command whereby the operation of 
the tests if verified, block 32. When the process re- 
ceives a test command, it checks whether it is possi- 
ble to execute the test purported by the command. The 

2 5 process sends an acknowledgement of receipt to the su- 
pervision center, at the same time informing the cen- 
ter as to whether the test can be executed or not, 
block 33. 

Many events concerning the supervision center 
30 and the supervision block process are of a symmetrical 
nature. This means that for a given event there is an 
event of a reverse nature . Below are a few examples of 
this type of events : 

the process responds / does not respond, 
35 - the process receives the test command / does not re- 
ceive the test command, or 
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- the test produces an error message / does not pro- 
duce an error message. 

The test command received from the supervi- 
sion center comprises data indicating which test the 
5 command applies to. Based on this, the process is able 
to execute the right test, block 34. If the test de- 
tects faults during its execution, an alarm corre- 
sponding to the situation is sent e.g. to a separate 
alarm system if necessary. Once the functions com- 
10 prised in the test have been carried out, the process 
sends the results produced by the test to the supervi- 
sion center, block 35. 

The invention is not restricted to the exam- 
ples of its embodiments described above, but many 
15 variations are possible within the scope of the inven- 
tive idea defined in the claims. 



